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本论文采用流延工艺制备 BaTiO3 和 PZT 压电陶瓷厚膜，研究热处理制度和






能影响。实验得出采用 1240℃×10min + 1140℃×24h 两步法热处理 BaTiO3 陶瓷
厚膜可以获得较好的压电性能，其 d33=210 pC/N，k33=0.4。通过添加 0.2%CuO
助烧剂，可以有效降低 BaTiO3 陶瓷的热处理温度的同时提高其压电性能，采用
1140℃×10min + 1040℃×24h 两步法热处理钛酸钡添加 0.2%CuO 陶瓷厚膜，可以
获得压电性能优异的陶瓷厚膜，其 d33=320 pC/N，k33=0.45。 
同时探讨热处理工艺对 PZT 陶瓷厚膜结构和压电性能的影响。实验得出采
用 1220℃×3h 热处理 PZT 陶瓷厚膜就可获得较佳的压电性能，其 d33=350pC/N，
K33=0.45。 
然后研究 BaTiO3 和 PZT 陶瓷厚膜作为传感元件的抗老化和酸碱腐蚀能力，
BaTiO3 和 PZT 陶瓷厚膜都有较好的时间和温度稳定性以及较强的抗酸碱腐蚀能
力，其中 PZT 陶瓷厚膜的抗老化和腐蚀能力要稍优于 BaTiO3 陶瓷厚膜，两者都



















































In this thesis, BaTiO3and PZT piezoelectric ceramic thick films were prepared by 
casting process technique. The effects of thermal treatment and flux on the crystal 
structures and piezoelectric properties were investigated systematically. Then, 
concrete based piezoelectric ceramic sensors were fabricated by using of BaTiO3 and 
PZT piezoelectric ceramic thick films as sensing element and the measuring circuit 
was also analyzed. Finally, the Weight-in-Motion (WIM) system was successfully 
established for dynamic weight measurement of vehicles. With the analysis, fitting 
and calculation of the experimental data, the speed greatly affect the dynamic 
weighing accuracy. 
The thermal treatment and CuO used as flux impact on BaTiO3 thick film 
structure and piezoelectric properties were investigated. The BaTiO3 ceramic thick 
films show better piezoelectric properties: d33=210pC/N, k33=0.4, which sintered by 
two-step method (1240℃×10min + 1140 ℃ ×24h). By adding 0.2%CuO as flux, the 
piezoelectric properties increased and the thermal treatment temperature decreased. 
The best piezoelectric properties of BaTiO3 ceramic thick films is d33=320pC/N, 
k33=0.45, which sintered by two-step method (1140℃ ×10min + 1040 ℃ ×24h). For 
PZT ceramic thick films, the best piezoelectric properties were d33=350pC/N and 
K33=0.45 obtained by sintering at 1220℃ for 3 hours.  
The anti-aging and acid-base corrosion properties of BaTiO3 and PZT ceramic 
thick films were studied. Both BaTiO3 and PZT ceramic thick films show good time 
and temperature stability and strong anti-acid corrosion properties and can be used as 
dynamic weighing sensor elements. PZT ceramic thick films exhibited a little bit 
better than BaTiO3 in anti-aging and acid-base corrosion properties. Piezoelectric 
ceramic sensors were fabricated by using BaTiO3 and PZT ceramic thick films and 
protected by epoxy resin layer and concrete layer. The mechanics performance testing 

















which is suitable for highway design. Voltage amplifier circuit was employed to 
collect signals by measurement circuit analysis. 
Weight-in-Motion (WIM) system was established for dynamic weighing 
measurement by combination of vehicles, piezoelectric ceramic sensors, signal 
adjustment circuits, A/D digital-to-analog signal acquisition card and computers. The 
relationship between vehicles weight and pulse signal can be obtained by data 
collection, analysis and fitting. In the static weighing condition, a good linear relation 
between load and voltage amplitude with the linear correlation coefficient of fitting 
(R2) above 0.99 was achieved. The results indicated the sensor shows a high stability 
and weighing accuracy. In the real dynamic weighing condition, the velocity plays an 
important role and affects the accuracy mostly. Using the same loading, the pulse 
signal amplitude and integral value’s error varies from 9% to 23% with the velocity 
changes. But the pulse signal amplitude(U) and the speed(V) ratio’s error is 6.9% with 
the velocity changes.It can effectively weaken the speed impact and improve the 
stability and weighing accuracy, providing a more simple way of dynamic weighing 
signal processing. 
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